Thiovulwn majus is a sulfide-oxidizing eubacterium that thrives at the interfaces of hydrogen sulfide and oxygen in nature (4, 12) , where it forms conspicuous slime veils. Although it has long been known to microbiologists (3) , no permanent pure cultures have as yet been established. When conditions are such that the veil cannot keep the interface within its boundaries, T. majus cells swarm off the veil en masse. These events can also be followed in enrichment cultures, in which bands of cells and bioconvective patterns appear ( Fig. 1 ), similar to those described for purple sulfur bacteria (7) or phytoflagellates (6) . Free-swimming cells display strong, finely tuned chemotaxis to trace amounts of oxygen and fast swimming. These characteristics have been noticed in the past and have been used to achieve purified cell suspensions (5, 12) .
The bioconvective patterns were recreated in 3-ml glass vials and cuvettes, and time-related characteristics suggested a very high swimming velocity, closer to that of unicellular eucaryotes.
Two enrichment procedures were used. In the first procedure, a 2-dM2 piece of microbial mat from the Great Sippewisset salt marsh (Woods Hole, Mass.) was placed at the bottom of a cylindrical glass container and filled with seawater, with a slow flow of oxygenated seawater moving through the top. After remaining in the dark for 1 day, sulfide production in the mat and fresh seawater flow created an oxygen/hydrogen sulfide interface. This was optimal for the development of a veil of T. majus that persisted for many days. This enrichment procedure was unsuccessful with coastal mats from Coos Bay, Oregon. A mixture of decaying macrophytic algae was then used as an alternative source of sulfide: enrichment for T. majus became evident after several weeks. Samples from the raw enrichments were pipetted and placed in filter-sterilized seawater, where swarms of cells swam from the pieces of veil and congregated in certain areas. There, they were repipetted and transferred to the experimental vessels. Glass vials (3-ml capacity) or spectrophotometric cuvettes (with sulfide-agar plugs, when gradients were to be created) were used to reproduce and study bioconvective patterns. Microscopic chambers, as depicted in Fig. 2 , were constructed for video microscopy of the cells and patterns. The chamber was filled with seawater, and a bubble of H2S gas was created at the bottom by carefully injecting the gas through the pipette with a syringe. (Fig. 3) .
For the great majority of bacteria, normal swimming speeds are below 100 Jim s-1, with most of them below 50 Jim s '. Speeds measured in T. majus represent more than a threefold increase over the bacterial record and fall near the top of the unicellular eucaryotic velocities ( Table 2 ). The cells possess an array of morphologically normal, peritri- Although T. majus is strikingly large (diameter, 10 to 20 ,um), the size is within the range of low-Reynolds-number swimmers (8) . Therefore, major differences in motility machinery, energetic yield of metabolic activity, divergent phylogeny, or physical scenario do not seem to provide a good explanatory basis for high swimming speeds. Nevertheless, the drag force that swarming T. majus encounters can be calculated to be 800 times higher than that of an average bacterium (diameter, 1.5 Jim; velocity, 15 Jim s-1) ( Table 2 ). It seems that the bacterial locomotive machinery is displaying its ability to move cells of typical eucaryotic size at typical eucaryotic speeds. High velocities may be necessary to quickly gather enough cells so that their combined action effectively modifies the environment to suit the constraints of such interface-thriving organisms before adverse conditions damage them. A band of cells rapidly responding to small changes in the interface can also be of value during the time when the slime veil is being built up. As J0rgensen and Revsbech (4) observed, Thiovulum sp. cells are able to follow the oxygen trail of rapidly swimming phytoflagellates in anoxic environments, and this may represent a means of dispersal of the populations in which high-speed swimming would be indispensable.
The fact that lower speeds are found within the bands can be at least partially explained in terms of fluid dynamics by the retarding effect of the neighbor (increased drag force when a particle moves near neighboring particles or physical boundaries in a fluid, which, in turn, results in a decreased velocity). According to this hypothesis, final cell speeds would depend on the cell density in the bands. The variation 
